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(54) INKJET HEAD 



(57)Abstract: 

PURPOSE: To maintain a flatness and a connecting 
strength and increase a durability against an inside 
pressure of a head by forming passages on both base 
plates for preventing a resin from concentrating to one 
side, preventing generation of crack and peeling by heat 
connection and curing contraction, and providing pillars 
in a common liquid chamber. 

CONSTITUTION: An Inkjet head comprises an actuator 
2 and a liquid chamber 1 . The liquid chamber 1 consists 
of a nozzle plate 8 and a vibration plate 5. Pressure 
chambers 10 are arranged so as to correspond to each 
nozzle 9. By providing a DFR 7 on the face of the nozzle 
plate 8 and a DFR 6 on the face of the vibration plate 5, 
the stress balance of them is kept. The thickness ratio 
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between the photosensitive resins (DFR) 6 and 7 to be used for the nozzle plate and the 
vibration plate is set to 1-3, so that the contraction balance at the time of connection is kept 
and liquid chamber passages without defonmation can be obtained. 



LEGAL STATUS 

[Date of request for examination] 29.08.2000 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3244946 

[bate of registration] 26.10.2001 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://wwl9ipdljpo.gojp/PAl/result/detaiymaiii/wAAAtMayy©^ 1/22/2004 



Page 1 of 4 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to details more about an ink jet arm head at the head 

section of an ink jet recording device. 

[0002] 

[Description of the Prior Art] As well-known reference which indicated the conventional ink jet arm 
head, there is JP,62-59672,B, for example. The thing of this official report forms ink passage by 
preparing covering device material for ink passage Mizogami of a base for whom the active element for 
carrying out the regurgitation of the liquid is prepared along the ink passage slot formed in the hardening 
layer of a photopolymer. 

[0003] Moreover, the thing of JP,4-185444,A In the ink jet arm head which pressurizes the ink in ink 
passage and injects an ink drop said ink passage It consists of the side wall which while has a 
piezoelectric device, intervenes between a field, this side and the field of another side which counters, 
and these both sides, and forms said ink passage, and this side wall is formed in the cover plate which 
forms the field of said another side in one, and said side wall is formed with the photopolymer on this 
cover plate. That is, an ink passage slot is formed on covering deyice material. 
[0004] 

[Problem(s) to be Solved by the Invention] At the Hquid room of an ink jet arm head, it is reUability and 
a property item very important when carrying out engine-performance maintenance to secure the 
bonding strength of a liquid room formation member. When reinforcement was not obtained, leak 
between channels arises and the coincidence drive of two or more channels is carried out, fi-om the time 
of driving independently, the speed of an ink drop falls and turbulence arises in image quality. 
Moreover, if ink leaks from the liquid room fi-om the lack of on the strength, and ink touches an 
actuator, and the drive effectiveness of an actuator falls or it will be in a still worse condition, safety, 
such as pyrexia and emitting smoke, will also be spoiled, 

[0005] Moreover, if a big difference is in the formation section and the agenesis section of resin by 
surface ratio on a substrate, the problem that a substrate curves will arise by contraction by joining. 
Association with an ink delivery pipe is not obtained by this, but problems, like ink leaks arise by it. 
[0006] In JP,62-59672,B mentioned above, although a remarkable phenomenon is not seen since 
common ****** is not shown, contraction deformation arises [ that a photopolymer is not just going to 
exist like common ******, and ] at the time of cementation. Moreover, a crack arises in an interface that 
it is the case where a photopolymer is prepared only in the direction in which the active element is 
prepared by cementation, or peeling of a photopolymer arises. 

[0007] Furthermore, in JP,4-185444,A mentioned above, after forming passage with a photopolymer on 
covering device material, it joins to an active element and is xmiting with an arm head. Also in this case, 
since a resin member is in one side, at the time of cementation, stress arises and it becomes the cause of 
peeling or a crack with the internal stress after cementation. Moreover, since there is no pillar, the stress 
of internal pressure works greatly to common and causes leak to peeling or the exterior at it. 
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[0008] By it having been made in view of such the actual condition, and forming the passage section in 
both substrates, resin focuses, and is not formed in one of the two, but this invention aims at offering thie 
ink-jet arm head holds smoothness and bonding strength and it was made the resistance over the internal 
pressure of an arm head increase by heating cementation by preventing generating of a crack or peeling 
by hardening contraction, and preparing a pillar in common *♦**♦*. 
[0009] 

[Means for Solving the Problem] In order that this invention may attain the above-mentioned purpose, 
^ J ^ 4e4e4e4c>i:4c cousists of SL uozzlc platc and a diaphragm. In an on-demand mold ink jet arm head which 
formed a liquid room with a photopolymer on said nozzle plate and said diaphragm, respectively, joined 
both with temperature and a pressure, and was unified a photopolymer currently formed on said 
diaphragm and nozzle plate is formed with a photopolymer of the same class — further (2) — ratios of 
thickness of a photopolymer film formed on said diaphragm and nozzle plate are 1-3 — fiirther (3) In an 
on-demand mold ink jet arm head which ****** consisted of a nozzle plate and a diaphragm, formed a 
liquid room with a photopolymer on said nozzle plate and said diaphragm, respectively, joined both with 
temperature and a pressure, and unified In preparing a pillar in a location which ****** consisted of 
pressurization ****** prepared corresponding to each actuator, and common ****** distributed to this 
pressurization ******, and was divided into this common ****** with the pressurize<l-room section and 
paries lateralis orbitae, and also (4) above (3) said pillar is formed in the same configuration in a 
cementation interface ~ fiirther (5) In the above (3) or (4) a configuration of said pillar the length of a 
flow direction is a configuration longer than lay length which goes to a flow direct to a flow direction of 
Uquid - fiirther (6)— in the above (3), (4), or (5), two or more said pillars are arranged in said common 
hquid interior of a room ~ fiirther (7) In the above (3), (4), (5), or (6), said pillar is the same 
photopolymer and is characterized by being formed on a diaphragm and a nozzle plate at coincidence at 
the time of liquid room formation, 
[0010] 

[Function] As for the ink jet arm head of this invention, ****** consists of a nozzle plate and a 
diaphragm. A liquid room is formed with a photopolymer on said nozzle plate and said diaphragm, 
respectively. It is the on-demand mold Inkjet arm head which joined both with temperature and a 
pressure and was unified. (1) The photopolymer currently formed on said diaphragm and nozzle plate is 
formed with the photopolymer of the same class, and since the ratios of the thickness of this 
photopolymer film are 1-3 By forming the passage section in both substrates, resin focuses, and is not 
formed in one of the two, but generating of a crack or peeling can be prevented by hardening contraction 
by heating cementation. (2) Since the pillar is prepared in the location which the liquid room consisted 
of pressurization ****** prepared corresponding to each actuator, and common ****** distributed to 
this pressurization ******, and was divided into this common ****** with the pressurized-room section 
and the paries lateralis orbitae, smoothness and bonding strength are held by preparing a pillar in 
common ******* and the resistance over the intemal pressure of an arm head increases. (3) Although a 
lot of ink is needed when the ink flow which flows the liquid interior of a room becomes smooth and 
high-speed printing is carried out by this by making the configuration of a pillar section into a both same 
configuration since said pillar is formed in the same configuration in the cementation interface, the ink 
supply to a pressurized room is attained. (4) Since the length of a flow direction is a configxiration longer 
than the lay length which goes to a flow direct to the flow direction of liquid, the configuration of said 
pillar is making the shape of a pilaster into the configuration used as resistance of a flow, and becomes 
smooth [ the flow of a supply hquid room ]. (5) Since two or more said pillars are arranged in said 
common hquid interior of a room, one stress concentration is prevented by preparing two or more pillar 
sections, and smoothness can be maintained. (6) Since said pillar is formed on a diaphragm and a nozzle 
plate with the same photopolymer at coincidence at the time of liquid room formation, simplification of 
a production process is attained. 
[0011] 

[Example] An example is explained below with reference to a drawing. Drawing 1 (a) and (b) are the 
block diagrams for explaining one example of the ink jet arm head by this invention, drawing 1 (a) is a 
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cross section and drawing 1 (b) is the exploded view of ******. the inside of drawing, and 1 - ****** 
and 2 - the actuating section and 3 a substrate and 4 - a piezoelectric device and 5 - for a nozzle 
plate and 9, as for a pressurization liquid room and 1 1 , a nozzle and 10 are [ a diaphragm, and 6 and 7 / a 
photopolymer (DFR) and 8 / a conmion liquid room and 12 ] ink feed hoppers. The ink jet arm head of 
this invention consists of the actuator section 2 and ****** 1. This ****** 1 is made from the nozzle 
plate 8 and the diaphragm 5, and the pressurized room 10 possesses it so that it may correspond to each 

nozzle 9. i r t« i« 

[0012] First, invention of a publication is explained to claims 1 and 2. Two partmg planes, or [ whether 
cementation interface is used as one substrate and photopolymer or / considering as the photopolymer 
formed on the diaphragm and the nozzle plate ], can be considered. A production process top can 
simplify the way which carried out the laminating to one substrate side. Howcvct, stress is bisected by 
formation of resin by carrying out patterning on each substrate (a diaphragm and nozzle plate), and 
deformation of a substrate decreases. Therefore, as shown in an example, both stress balance is 
maintained by forming DFR6 in the field of DFR7 and a diaphragm 5 in the field of a nozzle plate 8. 
[0013] Moreover, by setting to 1-3 the ratio of the thickness of the photopolymers (DFR) 6 and 7 used 
for both, the contraction balance at the time of cementation is maintained, and liquid room passage 
without deformation is obtained. It is more desirable to carry out pattern formation iising the 
photopolymer suitable for each, if the substrate quality of the materials differ at this time. From the point 
of bonding strength, when the photopolymer of the same class was not used and it heats, a crack arises 
from the difference of an expansion coefficient, or it separates from a substrate. 

[0014] Thus, the photopolymer currently formed on said diaphragm and nozzle plate is formed with the 
photopolymer of the same class, since the ratios of the thickness of this photopolymer film are 1-3, by 
forming the passage section in both substrates, resin focuses, and is not formed in one of the two, but 
generating of a crack or peeling can be prevented by hardening contraction by heating cementation. 
[001 5] Next, invention of a publication is explained to claims 3, 4, 5, and 6. The portion which drawing 
2 is the plan of ******, and 20 are a pillar among drawing, in addition carries out the same operation as 
drawing 1 has attached the same sign. ****** 1 consists of a common Uquid room 11 and a 
pressurization liquid room 10. It manufactures at the same time it carries out patterning on each 
substrate by the member equivalent to the photopolymer which forms other ****** (outer walls 6 and 7, 
pressurization liquid room 10) in this common liquid room 11. 

[0016] Thus, since the pillar is prepared in the location which the liquid room consisted of pressiirization 

*** prepared corresponding to each actuator, arid common ****** distributed to this pressurization 
4ciie4c4»K>ic^ and was divided into this common ****** with the pressurized-room section and the paries 
lateralis orbitae, smoothness and bonding strength are held by preparing a pillar in common ******, and 
the resistance over the internal pressure of an arm head increases. Moreover, although a lot of ink is 
needed when the ink flow which flows the liquid interior of a room becomes smooth and high-speed 
printing is carried out by this by making the configuration of a pillar section into a both same 
configuration since said pillar is formed in the same configuration in the cementation interface, the ink 
supply to a pressurized room is attained. 

[0017] Dravsdng 3 (a) and (b) are drawings showing the configuration of a pillar section, drawing 3 (a) is 
a streamline shape-like, and drawing 3 (b) is an ovoid-like. Moreover, the shape of a basic form of a 
configuration makes down-stream lay length L longer than lay length M which goes to a flow direct to 
the direction where Uquid flows, i.e., an ink feed hopper. And a comer is not prepared so that the flow of 
ink may become smooth. The shape of the shape of a streamline shape (drawing (a)) or an ovoid 
(drawing (b)) as shown in an example are desirable. 

[0018] Thus, since the length of a flow direction is a configuration longer than the lay length which goes 
to a flow direct to the flow direction of liquid, the configuration of said pillar is making the shape of a 
pilaster into the configuration used as resistance of a flow, and becomes smooth [ the flow of a supply 
liquid room]. 

[0019] Moreover, since it distributes and the direction which did not prepare one big thing, but has 
distributed and arranged what was miniaturized in the plurahty common liquid room 1 1 becomes 



http://wv^4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/22/2004 



Page 4 of 4 



[ stress ] small [ resistance of a flow ], the number of pillars has desirable distribution. In ordCT that the 
force may furthermore commit a photopolymer with internal pressure in the exfoliating direction, peel 
strength will become still larger if there is the large area section which does not have a pillar. Thus, 
since two or more said pillars are arranged in said common liquid interior of a room, one stress 
concentration is prevented by preparing two or more pillar sections, and smoothness can be maintained. 
[0020] Drawing 4 (a) and (b) are drawings showing a cementation condition in case there is nothing 
with the case where a pillar is in the common liquid interior of a room, and are the A-A cross section of 
drawing 2 . It is the case where a pillar has drawing 4 (b) by the case where a pillar does not have 
drawing 4 (a). The portion which 30 are adhesives among drawing, in addition carries out the same 
operation as drawing 1 has attached the same sign. As shown in drawing 4 (a), when you have no pillar, 
it is pressurized at the time of cementation and the member of the lower one of the rigidity of a substrate 
(this example shows the diaphragm) deforms by hardening contraction of resin further. The deformation 
delta at this time changes with conditions of temperature, welding pressure, and a fixture.- According to 
this deformation, cementation for the piezo-electric (activity) element 4 is not acquired, but the engme- 
performance effectiveness which this piezoelectric device has is reduced! When the worst, it may not 
paste up with a piezoelectric device 4 and a fimction may not be achieved. 

[0021] In the example, although only the portion of an active element is shown, also in cementation to 
an ink feed hopper, it becomes the cause by which ink leaks without being joined to an ink delivery pipe 
and the ink feed hopper 12 prepared in the diaphragm 5. Although the case where there is a pillar is 
shown as shown in drawing 4 (b), by this invention, prevention of deformation is attained and the above 
problems are solved. 

[0022] Next, invention according to claim 7 is explained. The pillar prepared all over the common liquid 
room 1 1 carries out pattern formation with a photopolymer of the same kind using a FOTORISQ 
production process together at the time of passage formation. Since cementation is possible on the same 
conditions as passage section cementation and becomes fixed [ contraction ] by this, smoothness is also 
maintainable. Thus, since said pillar is formed on a diaphragm and a nozzle plate with the same 
photopolymer at coincidence at the time of liquid room formation, simpUfication of a production process 
is attained. 
[0023] 

[Effect of the Invention] 

(1) The effect corresponding to claims 1 and 2 : by forming the passage section in both substrates, resin 
focuses, and is not formed in one of the two, but generating of a crack or peeling can be prevented by 
hardening contraction by heiating cementation. 

(2) The effect correspondmg to claim 3 : smoothness and bonding strength are held by preparing a pillar 
in common By this, the resistance over the internal pressure of an arm head increases. 

(3) The effect corresponding to claim 4 : by making the configuration of a pillar section into a both same 
configiwation, the ink flow which flows the liquid interior of a room becomes smooth. Although a lot of 
ink is needed when carrying out high-speed printing by this, the ink supply to a pressurized room is 

attained. x= • j 

(4) The effect corresponding to claim 5 : by making the shape of a pilaster into the configuration used as 
resistance of a flow, the flow of a supply liquid room becomes smooth. 

(5) The effect corresponding to claim 6 : by preparing two or more pillar sections, one stress 
concentration is prevented and smoothness can be maintained. 

(6) The effect corresponding to claim 7 : simplification of a production process is attained by it being the 
same as that of the photopolymer which is a Uquid room formation member, and forming a pillar 
section. . 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused lay the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

Prawing 1] It is a block diagram for explaining one example of the ink jet arm head by this invention. 
[Drawinjg 21 It is the plan of in this invention. 

[Drawing 31 It is drawing showing the configuration of the pillar in this invention. 

[Drawing 4] It is an A-A cross section in drawing 2 , and is drawing showing a cementation condition. 

[Description of Notations] 

r[ - A piezoelectric device, 5 / ~ 6 A diaphragm, 7 / - A photopolymer (DFR) 8 /— A nozzle plate, 9 / 
- A nozzle, 10 /— A pressurization liquid room, 11 / ~ A common liquid room, 12 / - An ink feed 
hopper, 20 / - A pillar, 30 / - Adhesives. ] - 2 - The actuating sTCtion, 3 ~ A substrate, 4 



[Translation done.] 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] t ^ j 

[Claun 1] An ink jet arm head characterized by for ****** consisting of a nozzle plate and a diaphragm, 
forming a liquid room with a photopolymer on said nozzle plate and said diaphragm, respectively, and 
forming a photopolymer currently formed on said diaphragm and nozzle plate with a photopolymer of 
the same class in an on-demand mold ink jet arm head which joined both with temperature and a 
pressure and was unified. 

[Claim 2] An ink jet arm head according to claim 1 characterized by ratios of thickness of a 
photopolymer film formed on said diaphragm and nozzle plate being 1-3. 

[Claim 3] An on-demand mold Inkjet arm head which is characterized by provicUng the following and 
which ****** consisted of a nozzle plate and a diaphragm, formed a liquid room with a photopolymer 
on said nozzle plate and said diaphragm, respectively, joined both with temperature and a pressure, and 
unified Pressurization ****** in which ****** was prepared corresponding to each actuator It is a pillar 
to a location which consisted of common ****** distributed to this pressurization ******, and was 
divided into this common ****** with the pressurized-room section and paries lateraUs orbitae. 
[Claim 4] An ink jet arm head according to claim 3 characterized by forming said pillar in the same 
configuration in a cementation interface. 

[Claim 5] A configuration of said pillar is an ink JIETO arm head according to claim 3 or 4 
characterized by being the configuration where the length of a flow direction is longer than lay length 
which goes to a flow direct to a flow direction of liquid. 

[Claim 6] An ink jet arm head according to claim 3, 4, or 5 characterized by arranging two or more said 
pillars in said common liquid interior of a room. 

[Claim 7] An ink jet arm head according to claim 3, 4, 5, or 6 to which said pillar is characterized by 
being formed on a diaphragm and a nozzle plate at coincidence at the time of liquid room formation with 
the same photopolymer. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 

11 10 



(a) 



(b) 




[Drawing 2] 




[Drawing 31 
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5(-*P£E^l 0;^l5J,^s$tvTV^S„ 

[0 0 121 2{;iiEtt<D^MJcov^r 

*^<0 2-ocD5>#M;S5%;tC3^^^„ XSJbtt, — o<D*^g 

»« t y x/w)K) it;!^-?^?-^ 5 r 4: xmm<r>m 

m^X':>xit^:tjt^—^^i%xmm<ommm'p-r^o b 

FR7, mtt«5<^ffi{c«DFR6-lrfSft'5^i-CM# 

[0 0 131 *fc, M#{c:teffli-5^>tttttrj|g(DFR) 
6 . 7 Oit^ilr 1 ~ 3 tJl-f-'S r i -C, g^-a-WfcoiR 

mm^m^^x^<i$'~>m^-r^^imii\.\'\ m^mm 

[0 0 141 :L<oxoic. m^mnrnty y</u^±izm^ 
m.^i^.x\^^^m)>titmmtim-mm<o^)tiimmxm^ 

$*l,Ti3>), IK^?fctt«JligK®J?$(DJt!&sl~3-e*>5 
tl^U-C^g^^tu-Tx iPl^^'&(iiJ;o-cs!^ki!K«g(iiJ;o-c 

[0 0 1 51 tS*«3, 4. 5, 6 J;i|B«OD^ig{C 

oiier. ^<Dte, mi tm\^i^m^-r^^^it.m—(D 

1 oa^hm^^fix^^^o ro*a^^i i{;i'te<D^K^ 
(^6. 7, mmm^i 0) sr?g^-f-s^3ti4i^flg 

[0 0 161 r<oj:5f-v mMt)i. ^r^^^si—^iz. 

Mft^i^xmfibtitzmmm^^t. mMmm^m^^m 
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t^ffi!lili:^aib:fcfi:S{-eSrfS:«t-CV^.2.<0-C. 

[0 0 17] 03 (a) , (b) ^UO^Wi^^^-t 
S3 (a) \im.m^-ik. El 3 (b) 

i?*. «£«i?^^ (0 (a) ) ^mm. m (b) ) i^ 

[0 0 18J :i<a<t5(-^ WIES<o?^)|^tt, m^v^snn 
[0 0 191 *ft. :'ct/<ct©Sr-ofSttS 

[0 0 2 0] 04 (a) . (b) ^aitK^rttcftO 

AWfffiHir-fcs. 04 (a) ?5»s^o^j:vNj^^-e, 04 
(b) ^SsecofoS^-a-efc^o S't'. 3 0 ttg^«5$ijf . 

T*>5„ 04 (a) {c^i-iStC. e«L©«^«, ^ 

(^*#f;iJ;o-rS'5:So r<D^?j?{::j;oT, /£« (IB 

[00 2 1] il;^t?!i-ctt, tgt!)^^^©g^55)■b*^^Lrv^ 
/■''fT'i:, Mtii«5JJ:|SftP>iT.fc'f ViJ'Wi^P 1 2 



04 (b) tt*5fo^»-g-Sr;^urv^5 

[0 0 2 2] JJctC, |»*«7{Jl|a«©5l9^JcoV^TSiM 

■f-Sc *jM?KS1 l^t^l^i^ftbnfcSt*. JftSSJ^^^tc 

[0 0 2 3] 
[5l9g<OjSai*l 

( 1 ) lt*« 1 , 2 (c^M&i-S^a* : «EK«PSrPgS«(:: 

(2) »*«3jcm-t-53am:*iifRiges»-es:ts:»t 

(3) lt*«4jC*f^S-rS3?!)m : SSi5<D?^:K&t^#|^- 

(4) «*«5{Jl^;S-t-S5a* : mi'-ik^mfvnm.^h 

t jfeSo 

( 5 ) it*« 6 fc^lSrS^* : SeUSr«»«S ft S i i: 

So 

( 6 ) if 7 tcm-t-S^a* : agPSrtRSj^fifemt-e 
[0®<^tS¥'fetft9g] 

[0 1 1 imm^i.^^ ^^if i^^r. y Y^y Y(0—^m 
tRI^Ir^eg-r S fc»cDl«^0-T?fc So 
[0 2] 5f:%?g{c*5ltS»e?^a5<DSF®0-efcS„ 
[0 3] *^igic*3ttSS<O?^4^Sr*-r0T-fcSo 
[04] 02{;i*5»tSA-A»fB0-e, ^^^flgSr* 

•r0-cfcs„ 
[^^#©iftM] 

l"«^SP, 2 -T^^aLrc— bgp, 3"-^, 4 -JEE 
5 6. 7-i«)fett«JJii (DFR) , 

8" /X/W^g, 9-y'X/W, 1 O- JPffi^^. ll --# 
1 2 --f V^J'Wi^P, 2 0 "e> 3 0 -S« 
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